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WHAT IS CLAIMED IS: 

A method for obtaining a bioactivity or a biomolecule of irrter£st, comprising: 

a) screening a library of clones generated &&m nucleic acids from a mixed 
population of cells, for a specified hie^ctivity or biomolecule; 

b) variegating a nucleic acid^ecfuence contained in a clone having the specified 
bioactivity or bionjal€cule; and 

c) comparing ifte bioactivity or biomolecule from b) with the specified 
bioactivity or biomolecule wherein a difference in the bioactivity or 

lomolecule is indicative of an effect of sequence variegation, thereby 
providing the bioactivity or biomolecule of interest. 

The method of claim 1, wherein the biomolecule is a nucleic acid sequence. 

The method of claim 2\wherein the nucleic acid sequence is a DNA or RNA 
sequence. 

The method of claim 2, whetein the nucleic acid sequence is screened by contacting 
the nucleic acids contained inVhe clone with at least one oligonucleotide probe 
comprising a detectable molecuje and at least a portion of the nucleic acid sequence of 
interest; and 

identifying nucleic acid se(Juences\containwig a complement to the at least one 
oligonucleotide probe with a\ analyser tjrat detects a detectable signal from the 
detectable molecule. 



5. 



The method of claim 4, whepefn the detectable molecule is a chromogenic or a 
fluorogenic substrate. 



6. The method of claim 4, wherein the detectable §ignal is optical fluorescence. 

7. The method of claim 5, wherein the Autogenic substrate is umbelliferone or a 
derivative or analogue thereof, re^orufin or a derivative or analogue thereof, 
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fluorescein or a derivative or analogue thereof, or rhodamine or a derivative or 
analogue thereof. 



8. 



The method of claim 4, wherein the detectable molecule is a detectably labeled 
oligonucleotide having a sequence encoding a polypeptide of interest or a fragment 
thereof. 



9. The method of claim 8, whereiV the detectably labeled oligonucleotide is labeled with 
a fluorescent molecule. 

10. The method of claim 2, wherein t\e screening is by PCR amplification of a nucleic 
acid sequence of interest usmgjnimto^substantially complementary to the sequence 
of interest or sequences flanking \a nupleic a&4 of interest and having a detectable 
molecule. 



11 



The method of claim 2, whereih^thS screening is by hybridization of an 
oligonucleotide substantially complementary to a nucleic acid sequence of interest 
and having a detectable molecule. 



12 



The method of claim 2, further^omprising comparing the variegated nucleic acid 
sequence of interest to the^on-variegated nucleic acid sequence of (c), thereby 
identifying the nucleotide sequence variegation. 



13. The method of claim 12, wherein the cdpiparison is performed using a sequence 
comparison algorithm. 



14. The method of claim 1, wherein the bioactivfty is provided by a polypeptide. 



15. The method of claim 1, wherein the bioactivity k an enzymatic activity. 

16. The method of claim 15, wherein the enzymatic Wtivity is provided by an enzyme 
selected from the group consisting of lipases, Esterases, proteases, glycosidases, 
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glycosyl transferases, \phosphatases, kinases, mono- and dioxygenases, 
haloperoxidases, lignin peroxidases, diarylpropane peroxidases, epozide hydrolases, 
nitrile hydratases, nitrilases, Vansaminases, amidases, and acylases. 

17. The method of claim 1, whereir\the library is an expression library. 

18. The method of claim 1,. wherein the library contains DNA obtained from an 
environmental sample. 

19. The method of claim 1, wherei^i the library contains DNA obtained from 
extremophiles. 

20. The method of claim 19, wherein the extremoplmes are thermophiles. 



21 



The method of claim 20, wherein\the ^£fcr6meophiles are selected from the group 
consisting of hyperthermophiles,-^ ps^chrophiles, halophiles, psychrotrophs, 
alkalophiles, and acidophiles. 



The method of claim 17, wherej^fihe screening comprises contacting a clone with a 
substrate labeled with a dej^ctable molecule wherein interaction of the substrate with 
the bioactivity or biom<flecule contained in the clone produces a detectable signal. 



23. The method of claim 22, wherein the substrate is a bioactive substrate. 



24. The method of claim 22, wherein the bioaciive substrate comprises C12FDG. 



25. The method of claim 22, wherein the sj*6strat& compHses a first test protein linked to 
a DNA binding moiety and a second test p\otem linked to a transcriptional activation 
moiety, wherein modulation of the interaction o\ the first test protein linked to the 
DNA binding moiety with the second test ^roteinyinked to the transcription activation 
moiety results in a change in the expression or a d&tectable protein. 
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28. 



The method of claim 22, where^^ screening is by expression of nucleic acid. 

The method of claim 1 Jirfther comprising, prior to (d), obtaining nucleic acids from 
the clone containipgthe specified bioactivity or biomolecule. 




The method of claim 27, wherein obtaining the nucleic acids contained in the clone 
comprises contacting the clone w\th a complementary nucleic acid, or fragment 
thereof, thereby allowing hybridization of the clone nucleic acids with the 
complementary nucleic acid and isolation thereof. 



29. 



The method of claim 28, wherein 
comprises a solid phase bound 



Le Complementary nucleic acid or fragment thereof 
hybkkfi^ation probe. 



30. 



The method of claim 1, wherein the nucleic acid sequence is variegated by a method 
selected from the group consisting of error-prone PCR, shuffling, oligonucleotide- 
directed mutagenesis, assembly PCR, sexual PCR mutagenesis, in vivo mutagenesis, 
cassette mutagenesis, recursive ensemble mutagenesis, exponential ensemble 
mutagenesis, site-specific mutagenesis, ligatiop'reassembly, GSSM and any 
combination thereof. 



3 1 . The method of claim 1 , wherein tl>e nucleic acid sequence is variegated by error- 
prone PCR. 

32. The method of claim I/wherein the nucleic acid sequence is variegated by shuffling. 



33. The method of^laim 1 , wherein the nucleic acid sequence is variegated by 
oligonucleatuie-directed mutagenesis. 



34. The nfethod of claim 1 , wherein the nucleic acid sequence is variegated by assembly 
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35. The method of claim 1, wherein the nucleic acid sequence is variegated by sexual 
PCR mutagenesis. 

36. The method of claim 1, wherein the nucleic acid sequence is variegated by i^vivo 
mutagenesis. 

37. The method of claim 1, wherein the nucleic acid sequence is v^iegated by cassette 
mutagenesis. 

38. The method of claim 1 , wherein the nucleic aci^^equence is variegated by recursive 
ensemble mutagenesis. 

39. The method of claim 1, wherein ^nucleic acid sequence is variegated by 
exponential ensemble mutagenesis. 

40. The method of claipH, wherein the nucleic acid sequence is variegated by site- 
specific mutagenesis. 

41 . The method of claim 1 , comprising screening the clone of (c) for a further specified 
-otein or enzymatic activity, prior to variegating the nucleic acids. 

42. The method of claim 1 , whdrein the library is generated in a prokaryotic cell. 

43. The method of claim 1 , whereto the library is generated in a Streptomyces sp. 

44. The method of claim 43, wherein the Streptomyces is Streptomyces venezuelae. 

45. The method of claim 42Twhefe in t\ e prokaryotic cell is gram negative. 

46. The method of claim 42, wherein foe\pokaryotic cell is a Bacillus sp. 

47. The method of claim 42, wherein the pkokaryotic cell is a Pseudomonas sp. 
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8. The method of claim 1, whereip'fhe library is screened by contacting or encapsulating 
a clone of the library with^foactive substrate, wherein a bioactivity or biomolecule 
produced by the clonp/fs detectable by a difference in the substrate prior to contacting 
with the clone asx^ompared to after contacting. 



49. The method of claim 1, wlterein the library is normalized before screening the library. 



50. 



51 



The method of claim 1, whWin the bioactivity or biomolecule is a gene cluster or 



fragment thereof. 



The method of claim 1, 



metabolic pathway. 




the bioactivity or biomolecule is a polypeptide in a 



52, 



A method for identifying a bioactivity or a biomolecul^f interest, comprising: 

a) screening a library of clones generated frpm pooled nucleic acids obtained 
from a plurality of isolates for a specified bioactivity or biomolecule; and 

b) identifying a clone which cont^ifis the specified bioactivity or biomolecule. 



53 



A method for identifying a bip^ctivity or a biomolecule of interest, comprising: 

a) screening a libraiyof clones generated from pooled nucleic acids obtained 
from a pluralit/of isolates for a specified bioactivity or biomolecule; 

b) variegating^ nucleic acid sequence contained in a clone having the specified 
bioactivity or biomolecule; and 

c) comparing the bioactivity or biomolecule from b) with the specified 
bioactivity or biomolecule wherein a difference in the bioactivity or 
biomolecule is indicative of an effect of introducing at least one sequence 
variegation, thereby providing the bioactivity or biomolecule of interest. 



5A. A method for identifying a bioactivity or a biomolecule of interest, comprising: 
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a) 



b) 



screening a library of clones generated from pooling individual^gene libraries 
generated from the nucleic acids obtained from each of a plurality of isolates 
for a specified bioactivity or biomolecule; and 

identifying a clone which contains the specified bioapt-Katy or biomolecule. 



55 



56. 



b) 



A method for identifying a bioactivity or a biompl^cule of interest, comprising: 
a) screening a library for a specifi^d^bioactivity or biomolecule wherein the 
library is generated from ppefing individual gene libraries generated from the 
nucleic acids obtainejWrom each of a plurality of isolates; 
variegating a nucleic acid sequence contained in a clone having the specified 
bioactivityor biomolecule; and 

comparing the bioactivity or biomolecule from c) with the specified 
bioactivity or biomolecule wherein a difference in the bioactivity or 
biomolecule is indicative of an effect of introducing at least one sequence 
variegation, thereby providing the bioactivity or biomolecule of interest. 

A method of identifying a bioactivity or biomolecule of interest, comprising: 

(a) screening a library ofclones generated from the nucleic acids from an 
enriched population o^Of gan^sms for a specified bioactivity or biomolecule; 
and 

(b) identifying a clone cont^Mpg the specified bioactivity or biomolecule. 




57. 



A method of identifying a bioactivity or biomolecule of-iffterest, comprising: 

(a) screening a library of clones generatedftc5m nucleic acids from an enriched 
population of organisms for a specified bioactivity or biomolecule; 

(b) variegating a nucleic aci^equence contained in a clone having the specified 
bioactivity or biomolecule; and 

(c) comparing tjie^moactivity or biomolecule from b) with the specified 
bioactivity or biomolecule wherein a difference in the bioactivity or 

iomolecule is indicative of an effect of introducing at least one sequence 
variegation, thereby providing the bioactivity or biomolecule of interest. 
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58. 



A method for identifying a bioactivity or a biomolecule of interest, comprisii 

(a) incubating nucleic acids from a mixed population of organisms wiW at least 
one oligonucleotide probe comprising a detectable molecule an^r it least a 
portion of a nucleic acid sequence encoding a molecule of interest under such 
conditions and such time to allow interaction of complementary sequences; 

(b) identifying nucleic acid sequences having a complemej?ft to the oligonucleotide 
probe using an analyzer that detects the detectable mfolecule; 

(c) generating a library from the identified nucleic acid sequences; 

(d) screening the library for a specified bioactivit\/br biomolecule; 

(e) variegating a nucleic acid sequence contai^d in a clone having the specified 
bioactivity or biomolecule; and 

(f) comparing the bioactivity or biomolecule product from (e) with the specified 
bioactivity or biomolecule wherein a difference in the bioactivity or 
biomolecule is indicative of a/effect of introducing at least one sequence 
variation, thereby providing the bioactivity or biomolecule of interest 



59, 



A method for identifying a^ioactivity or a biomolecule of interest, comprising: 

co-encapsulating/in a microenvironment nucleic acids obtained from a mixed 



(a) 



(b) 




(f) 



population of organisms, with at least one oligonucleotide probe comprising a 
detectable molecule and at least a portion of a nucleic acid sequence encoding 
a molecule of interest under such conditions and for such time as to allow 
interaction of complementary sequences; 

identifying encapsulated nucleic acids containing a complement to the 
oligonucleotide probe encoding the molecule of interest by separating the 
encapsulated nucleic acids with an analyzer that detects the detectable 
molecule; 

generating a library from the separated encapsulated nucleic acids; 
screening the library for a specified bioactivity or biomolecule; 
variegating a nucleic acid sequence contained in a clone having the specified 
bioactivity or biomolecule; and 

comparing the bioactivity or biomolecule product from (e) with the specified 
bioactivity or biomolecule wherein a difference in the bioactivity or 
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biomolecule is indicative of an effect of introducing at least one sequence 
variation, thereby providing the bioactivity or biomolecule of interest. 

60. A method for identifying a bioactivity or a biomolecule of interest, comprising: 

(a) co-encapsulating in a microenvironment nucleic acids obtained/from an isolate 
of a mixed population of organisms, with at least one oligonucleotide probe 
comprising a detectable marker and at least a portion/of a polynucleotide 
sequence encoding a molecule having a bioactivity/of interest under such 
conditions and for such time as to allow interaction of complementary 
sequences; 

(b) identifying encapsulated nucleic acids containing a complement to the 
oligonucleotide probe encoding the molecule of interest by separating the 
encapsulated nucleic acids with an anajyzer that detects the detectable marker; 

(c) generating a library from the separajecl encapsulated nucleic acids; 

(d) screening the library for a specified bioactivity or biomolecule; 

(e) variegating a nucleic acid sequence contained in a clone having the specified 
bioactivity or biomolecule/and 

(f) comparing the bioactivity or biomolecule product from (e) with the specified 
bioactivity or biomolecule wherein a difference in the bioactivity or 
biomolecule is iridicative of an effect of introducing at least one sequence 
variation, thereby providing the bioactivity or biomolecule of interest. 



61. A method for obtaining a bioactivity or a biomolecule of interest, comprising: 

(a) co-encapsulating in a microenvironment nucleic acids obtained from one or 
ke isolates of a mixed population of organisms, with at least one 
Oligonucleotide probe comprising a detectable marker and at least a portion of 
a polynucleotide sequence encoding a molecule having a bioactivity of interest 
under such conditions and for such time as to allow interaction of 




complementary sequences; 

identifying encapsulated nucleic acids containing a complement to the 
oligonucleotide probe encoding the molecule of interest by separating the 
encapsulated nucleic acids with an analyzer that detects the detectable marker; 



Gray Cary\GT\6196516.1- 
104703-990000 



109 




Attorney Docket No.: DIVER1 140-3 



(c) generating a library from the separated encapsulated nucleic acids; 

(d) screening the library for a specified bioactivity or biomolecule; 

(e) variegating a nucleic acid sequence contained in a clone having the^ecified 
bioactivity or biomolecule; and 

(f) comparing the bioactivity or biomolecule product from (e>^ith the specified 
bioactivity or biomolecule wherein a difference/in the bioactivity or 
biomolecule is indicative of an effect of introducing at least one sequence 
variation, thereby providing the bioactivity orlnomolecule of interest. 



62. A method for identifying a bioactivity or a^iomolecule of interest, comprising: 

(a) co-encapsulating in a microentfironment nucleic acids obtained from a mixture 
of isolates of a mixed population of organisms, with at least one 
oligonucleotide probdcomprising a detectable marker and at least a portion of 
a polynucleotide^sequence encoding a molecule having a bioactivity of interest 
under suclf conditions and for such time as to allow interaction of 
complementary sequences; 

(b) ictefitifying encapsulated nucleic acids containing a complement to the 
oligonucleotide probe encoding the molecule of interest by separating the 
encapsulated nucleic acids with an analyzer that detects the detectable marker; 

tc) generating a library from the separated encapsulated nucleic acids; 

(d) screening the library for a specified bioactivity or biomolecule; 

(e) variegating the a nucleic acid sequence contained in a clone having the 
specified bioactivity or biomolecule; and 

(f) comparing the bioactivity or biomolecule product from (e) with the specified 
bioactivity or biomolecule wherein a difference in the bioactivity or 
biomolecule is indicative of an effect of introducing at least one sequence 
variation, thereby providing the bioactivity or biomolecule of interest. 
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